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Low-height dual or multiband antenna, in particular for 
motor vehicles 



The invention relates to a low-height, dual or 
multiband antenna, in particular for motor vehicles, as 
5 claimed in the precharacterizing clause of claim 1. 

The 900 MHz or the so-called 1800 MHz band is used for 
communication purposes, particularly in German and 
European mobile radio networks. The so-called 1900 MHz 
10 band is used for transmission, particularly in the USA. 
UMTS networks, which will be the next to appear, are 
designed to use the 2000 and 2100 MHz band ranges. 

Low-height antennas are desirable in particular in the 
15 motor vehicle field and are intended to have electrical 
characteristics which are as good as possible, that is 
to say in particular a wide bandwidth, a good 
omnidirectional characteristic and a compact physical 
form. 

20 

Dual-band flat antennas have already been proposed on 
this basis and are also referred to, inter alia, as 
''stacked dual -frequency-micros tripe" PIF antennas. 

25 One such antenna which is known from the prior art has 
a flat antenna element which is parallel to a metallic 
base surface or base plate and is short-circuited on 
one of its longitudinal faces to the metallic base 
plate by means of a short circuit which runs at right 

30 angles to the flat antenna element and to the base 
plate. The length and width, and the size, of the flat 
antenna element are, by way of example, matched to the 
lowest frequency to be transmitted, for example to the 
9 00 MHz band. 
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A flat coitenna element based on a comparable principle 
is constructed on this basis, which is intended for 
transmission of a wider frequency band range, and is 
correspondingly physically smaller. It is seated with 
5 its longitudinal and transverse extent, which are 
shorter overall, with a further flat antenna element 
approximately centrally, in a plan view, on the 
physically larger flat antenna element located 
underneath it, to be precise likewise in a position 

10 parallel to it. On one of its longitudinal faces, 
preferably on the same longitudinal face as the flat 
antenna element for the lowest frequency band range, it 
is connected via a short circuit to the flat antenna 
element located \indemeath it. The short-circuiting 

15 element is preferably likewise once again aligned at 
right angles to the two flat antenna elements . 

The feed is provided via a feed line which preferably 
runs at right angles to the flat antenna elements and 

20 is routed such that it runs essentially at right angles 
upward as far as the lower face of the topmost flat 
antenna element from a feed point, for example a 
matching network, in the area of the base plate, from 
which the feed point is isolated. For this purpose, an 

25 appropriate passage opening is provided in the flat 
antenna element located underneath it, in order to 
route the feed line as far as the topmost flat antenna 
element . 

30 Although antennas such as these have in fact been 
proven in practice, the object of the present invention 
is to provide an improved flat antenna element whose 
production and assembly are considerably simpler than 
those for previous solutions . According. to the 

35 invention, the object is achieved by the features 
specified in claim 1. Advantageous refinements of the 
invention are specified in the dependent claims. 
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The low-height dual or multiband antenna according to 
the invention is distinguished by its major parts being 
formed from a complete, integral stamped and bent part. 

In other words, at least two flat antenna elements for 
transmission in two frequency bands as well as a short 
circuit which acts between them are produced and formed 
from a single stamped sheet-metal part. 

In one preferred development of the invention, the 
corresponding short circuit for connection of the flat 
antenna element which is intended for the lowest 
frequency band range (that is to say that flat antenna 
element which is provided adjacent to the metallic base 
plate) is also a component of the entire integral 
stamped and bent part, that is to say it is a common 
component with the integral flat antenna. 

A further preferred embodiment even provides for the 
feed line, which runs essentially at right angles to 
the flat antenna elements, likewise to be in the form 
of a stamped and bent part, to be precise as a part of 
the entire stamped and bent part. 

The entire design can be cascaded a number of times, so 
that not only two but also at least three flat antenna 
elements are formed, which are of different sizes, are 
each arranged one above the other and run essentially 
parallel to one another, in order that the compact 
antenna can also transmit and receive, for example, as 
a multiband antenna in three band ranges. 

Finally, it has also been shown that the dual or multiband 
antenna may have flat antenna elements which are not 
necessarily in each case formed at different heights to one 
another but at the same height, with the short circuit 
between two flat antenna elements in this case then likewise 
being arranged such that it runs at the same height level- 
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The flat antenna elements can essentially be provided 
with parallel and vertical cut edges and bending edges 
in a plan view. However, it is just as possible for the 
stamped edges, which in each case point outwards, of 
5 the higher flat elements for transmission in the higher 
frequency band range to be designed, for example, such 
that they run diverging slightly outwards from their 
short-circuit links toward their free end, or such that 
they converge inward, or to have obliquely running end 
10 edge areas in particular at their free end. The stamped 
edges of the lower-level flat elements can likewise be 
designed such that they run obliquely, in which case 
the stamped edges on the outside and inside need not 
necessarily run parallel. 



Another preferred development of the invention 
furthermore makes it possible to provide for the 
antenna vemes to be lengthened downwards by a further 
bend. 



In addition, the short-circuit connections need not be 
formed over the entire width of the respective flat 
element, but may be shorter than the adjacent 
transverse extent of the respective flat element. 



The invention will be explained in more detail in the 
following text with reference to drawings in which, in 
detail: 



15 



20 



25 



30 



Figure 1 : 



shows a first perspective view of a 
first dual -band antenna; 



35 



Figure 2 : 



shows another perspective illustration 
of the dual -band antenna illustrated in 
Figure 1 ; 



Figure 3 : 



shows a corresponding rearward side view 
of the flat antenna illustrated in 
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Figures 1 and 2 ; 



Figure 4 : 



shows a corresponding plan view of the 
flat antenna shown in Figures 1 to 3; 



10 



Figure 5 



shows a plan view of a metallic blank 
plate (metal sheet) on which the 
stamping and bending lines for 
production of an antenna in Figures 1 to 
4 are shown; 



15 



Figure 6 



Figure 7 : 



shows an exemplary embodiment of a 
corresponding flat antenna, modified 
from that shown in Figure 1; 

shows a plan view of the exemplary 
embodiment shown in Figure 6; 



20 



Ficfure 8 : 



shows a perspective illustration of 
another modified exemplary embodiment of 
a flat antenna; 



25 



Figure 9 : 



Figure 10: 



shows a plan view of the illustration 
shown in Figure 8 ; 

shows a perspective illustration of 
another modified exemplary embodiment; 



30 



Figure 11 



shows a further exemplary embodiment of 
a dual -band antenna with antenna 
surfaces at the same height; 



35 



Figure 12 



shows a perspective illustration of a 
further exemplary embodiment with 
antenna vanes which have been lengthened 
downwards ; 



Figure 13 : shows a rearward side view of the 
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illustration shown in Figure 12 ; 

Figure 14: shows a perspective illustration of a 

further exemplary embodiment of a 
5 triband antenna; and 

Figure 15: shows a side view of the exemplary 

embodiment shown in Figure 14 . 

10 Figures 1 to 4 show a first exemplary embodiment of a 
low-height compact dual -band antenna according to the 
invention, which comprises two flat antenna elements 3a 
and 3b which are arranged parallel to one another. An 
antenna element such as this is normally provided with 

15 a larger metallic surface or base plate 1, that is to 
say it is connected to it, or a corresponding antenna 
is, for example, when used on a motor vehicle, fitted 
at an appropriate point on the sheet-metal bodywork of 
the vehicle, which is then used as the metallic 

20 opposing surface or base surface. 

The lower flat element or the lower flat antenna 
element 3a is tuned for transmission in a lower or low 
frequency band, for example in the 900 MHz band range. 
25 The physically smaller flat antenna element 3b which is 
constructed above this is, for example, tuned for 
transmission in the region of the 1800 MHz band range. 

The upper flat antenna element 3b is connected on its 
30 narrower boundary face or edge 9b, which is located on 
the left in Figure 1, via a short circuit lib to the 
physically larger flat antenna element 3a located 
underneath it, with the short circuit lib in the 
illustrated exemplary embodiment having a. width which 
35 corresponds to the width of the upper flat antenna 
element 3b. 



The lower flat antenna element 3a is likewise equipped 
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on its narrower boundary face 9a, which is located on 
the left, with a vertical short-circuiting surface 11a, 
via which an electrical connection is normally produced 
to the electrical base surface or base plate 7 that has 
been mentioned . 

Finally, the upper and the lower flat antenna elements 
are each equipped such that a part of the respective 
flat antenna element comprises a closed metal surface 
section 13 0a or 13 0b, to which two antenna vanes 203a 
and 203b, respectively, which are offset in the 
transverse direction of the antenna element, are then 
connected on the respective opposite face to the short 
circuit 11a or lib. 

In the illustrated exemplary embodiment, the entire 
antenna that is shown in Figure 1 is produced from a 
single stamped and bent part, with the exception of the 
base plate 7. In this context. Figure 5 shows a 
metallic blank metal sheet in which the corresponding 
stamping lines 19 are shown by dashed-dotted lines, 
with the bending edge 20 being shown by a dotted line. 
The flat antenna element 3b for the respective higher 
frequency band range can then be positioned higher than 
and parallel to the flat antenna element 3a located 
underneath it by means of the stamping and cutting 
process and by subsequently bending along the bending 
edges 21 'a and 21 'b, as can be seen from Figures 3a and 
3b. The bending process in this case results in the 
short circuits 11a and lib being positioned at right 
angles to the plane of the flat antenna elements. 

The plan view of the blank sheet-metal part shown in 
Figure 5 in this case shows that, in this exemplary 
embodiment, only the material area identified by x need 
be cut out and removed during the stamping process. The 
remaining parts are just stamped and/or folded and bent 
on the corresponding lines in order then to produce the 
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dual-band antenna illustrated in Figures 1 to 4 . 

Finally, a feed line 25 is also required, which is 
preferably provided at right angles to the plane of the 
5 flat antenna elements and is routed from underneath up 
to the lower face of the flat antenna element 3b above 
it. In the illustrated exemplary embodiment, this feed 
line 25 is likewise produced as a stamped and bent 
part, for which purpose the uppermost flat antenna 

10 element 3b has a recess 27 in the form of a slot, to be 
precise extending from a bending edge 29 which is 
formed at the left of the end of the recess 27 which is 
in the form of a slot, thus making it possible to bend 
a narrow metal strip at right angles downward in order 

15 to form the feed line 25 that has been mentioned. 

In the exemplary embodiment shown in Figures 1 to 4, 
the blank material, which is in the form of a plate, is 
thus used virtually completely, since the flat antenna 

20 element which is located between the outer side edges 
31 of the upper flat antenna element 3b and the inner 
side edges 33 of the flat antenna element located 
underneath it is formed just by means of a stamping or 
cutting line 19 without having to cut out the material. 

25 In the exemplary embodiment shown in Figures 6 and 7, 
in contrast, a respective short circuit 11a or lib is 
made narrower in the transverse direction of the flat 
antenna elements, so that corresponding material areas 
have to be stamped out of a blank metal plate while 

3 0 carrying out the stamping and bending process. 

Furthermore, the front ends of the antenna vanes 203a 
and 203b are not provided at their free end with end or 
cut edges 35 which run at right angles to the 
35 longitudinal extent of the antenna vanes, but with end 
or cut edges 3 5 which run toward one another obliquely 
from the outside inward, that is to say they converge. 
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In the exemplary embodiment shown in Figures 8 and 9, 
the outer cut edges 31 of the respective higher flat 
antenna element converge from the short-circuit face 
toward the free end, and in this case are parallel to 
5 the correspondingly converging inner cut edges 33 of 
the lower flat antenna element 3a. This results in 
antenna vanes 203b which run to a. point, at least for 
the higher flat antenna element 3b. The antenna vanes 
2 03a of the lower flat antenna element have a width and 

10 extent which increase towards their free end. The outer 
end or cut edge can likewise be designed such that it 
converges again, in which case the front end tips of 
the antenna vanes 203a of the lower flat antenna 
element can then touch one another, or virtually touch 

15 one another. 

In the exemplary embodiment shown in Figure 10, the 
piece of feed line, which is likewise produced as a 
stamped or bent part, is likewise formed from the top 

20 downwards as an increasingly narrower metal strip, that 
is to say as a metal strip with stamped edges 3 9 which 
run toward one another, converge and are on opposite 
sides. Conversely, the short circuit 11a has a 
trapezoidal shape running from the bottom upwards, at 

25 least with respect to the flat antenna element for the 
lower frequency band range. Finally, the exemplary 
embodiment illustrated in Figure 11 shows that the 
antenna surfaces as well as the antenna vanes for the 
various frequency band ranges may also be arranged at 

30 the same height level, that is to say arranged in an 
0-shape or in the form of a fork, so that, in this 
exemplary embodiment as well, the short circuit lib 
which connects the two flat antenna elements lib and 
11a is located in an arrangement at the same height. 



A multiband antenna can also be designed in a 
corresponding manner to the explained exemplary 
embodiment, specifically by adding a third flat antenna 
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element, for example, to the corresponding cascading of 
the two flat antenna elements as explained in the 
drawings, which third flat antenna element is 
physically smaller and is formed in a corresponding 
5 repetitive manner on the second flat antenna element. 
In this case as well, the complete antenna formed in 
this way may be produced as a single stamped and bent 
part, that is to say it may be integral. 

10 The following text refers to the exemplary embodiment 
shown in Figures 12 and 13 . In this exemplary 
embodiment, the antenna element vanes 203a of the 
lowermost flat antenna element are provided with 
antenna vane sections 203a' which have been lengthened 

15 downwards, thus resulting in the advantage that the 
antenna vanes 203a can be shortened overall in 
comparison to other exemplary embodiments and, at the 
same time, are mechanically more robust. In the 
illustrated exemplary embodiment, the corresponding 

20 antenna vane sections 203a' are in this case formed 
with bent metal sections, which project vertically 
downward, on the outer edge of the antenna vanes. 

If specified appropriately, antenna vane sections such 
25 as these may also alternatively or additionally be 
provided on an antenna vane 2 03b on a flat antenna 
element 3b for transmission in a higher frequency band. 

Figures 14 and 15 illustrate a corresponding antenna 
3 0 type, which is suitable for transmission and reception 
in three bands which are offset with respect to one 
another. The corresponding design of the flat antenna 
element 3b in this exemplary embodiment is effectively 
cascaded once again, in comparison to the previous 
35 exemplary embodiments, by the addition of a physically 
smaller flat antenna element 3c located above it, which 
likewise once again has corresponding antenna element 
vanes 303a. The connection to the antenna element 3b 
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located underneath it is likewise made via a 
corresponding short circuit 11c. The feed is provided 
via a feed line 25, which leads to the uppermost flat 
antenna element 3c. 



The antennas which have been explained are so-called 
PIF antennas, that is to say so-called ^^planar inverted 
F antennas" . In this case, it is known that the 
characteristics of the respective antenna can be 

10 influenced in the case of antennas such as these by the 
configuration and the location of the feed point and of 
the short circuits. The characteristics of the antennas 
can thus be individually matched to the influences of 
the respective vehicle bodywork and the respective 

15 installation location by the configuration and the 
location of the feed point and of the short circuits. 
In this case, the short circuits, for example the short 
circuits 11a and lib, are generally each located on the 
narrow face of the antenna arrangement, which is 

20 preferably basically longitudinally symmetrical (that 
is to say symmetrical with respect to a vertical 
central longitudinal plane) . The feed point for the 
antenna is preferably provided on this longitudinal 
line of symmetry or longitudinal plane of symmetry of 

25 the antenna. The antenna impedance, which should 
normally be 50 Ohms for car radio antennas, can also be 
matched by the position of the feed point and its 
distance from the short circuit. 



5 
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Claims : 

1. A low-height dual or multiband antenna having the 
following features : 
5 - at least two flat antenna elements (3a, 3b) are 

provided for operation in two frequency bands which 

are offset with respect to one another, 

- the two flat antenna elements (3a, 3b) are aligned 
parallel, or at least approximately parallel, to one 

10 another, 

- the size of the at least two flat antenna elements 
(3a, 3b) is tuned to the frequency bands to be 
transmitted, 

- the size of the at least two flat antenna elements 
15 (3a, 3b) decreases from bottom to top, 

- the flat antenna element (3b) is in each case formed 
on the flat antenna element (3a) for transmission in 
a higher frequency band range, and the flat antenna 
element (3a) is intended for transmission in a 

20 frequency band range which is lower than this, 

- the dual or multiband antenna formed in this way is 
arranged or can be positioned on a metallic base 
surface or base plate (7), 

- the flat antenna elements (3a, 3b) have a short 
25 circuit (11a, lib) on one face, preferably on a 

narrow face (9a, 9b) aligned in the same direction, 
such that one flat antenna element (3b) for 
transmission in a higher frequency band range is 
short-circuited via the short circuit (lib) to the 

30 flat antenna element (3a) for transmission in a lower 
frequency band than this, and the flat antenna 
element (3a)- for transmission in the lowest frequency 
band range is connected or can be connected via a 
short circuit (11a) to the metallic base surface or 

35 base plate (7) , 

cliaract:erized by the following further features: 

- the dual or multiband antenna is essentially in the 
form of an integral stamped and bent metal part, and 
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- for this purpose, the auntenna has, as an integral 
component, at least two flat antenna elements (3a, 
3b) which are electrically connected via a short 
circuit (lib) which acts between them, and 
5 - at least the lowermost flat antenna element (3a) for 
transmission in the lowest frequency band and/or at 
least a relatively lower flat antenna element {3a, 
3b) for transmission in a frequency band which is 
lower than an upper frequency band has or have 

10 adjacent to its or their antenna element surface 
(103a, 103b) antenna element vanes (203a, 203b) 
between which the respective flat antenna element 
(3b, 3c) for transmission in a frequency band which 
is higher than this comes to rest in a plan view of 

15 the antenna. 

2. The antenna as claimed in claim 1, characterized 
in that a feed line (25) which runs from underneath to 
the lower face of the flat antenna element (3b) which 
20 is arranged at the top is, furthermore, likewise in the 
form of a stamped and bent part which is integrally 
. connected to the remaining parts of the antenna formed 
in this way. 



3. The antenna as claimed in claim 1 or 2, 
characterized in that the flat antenna element (3a) 
which is arranged at the bottom is provided with a 
short circuit (11a) which forms a part of the antenna 
and is connected via a bending line (21a) to the 
antenna element surfaces (103a) of the flat antenna 
element (103a) . 

4. The antenna as claimed in one of claims 1 to 3, 
characterized in that a recess (27) which is in the 

35 form of a slot is incorporated in the flat antenna 
element (3b) arranged at the top, to be precise forming 
a feed line 25, which is curved downward over a bending 
line, essentially at right angles to the plane of the 



25 



30 
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flat antenna element (3b) . 

5 . The antenna as claimed in one of claims 1 to 4 , 
cbaracterized in that the end edges (3 5) of the antenna 

5 vanes (203a, 203b) run at right angles to the 
longitudinal edges of the antenna vane. 

6. The antenna as claimed in one of claims 1 to 4, 
characterized in that the end edges (35) of the antenna 

10 vanes (203a, 203b) are aligned such that they converge 
from the outer edges toward the center or diverge 
outwards from the outer edges . 

7 . The antenna as claimed in one of claims 1 to 6 , 
15 characterized in that those side edges (31) which point 

outward of the antenna vanes (203b) of the antenna 
elements (3b) for higher frequencies run from their 
face which is provided with a short circuit (lib) such 
that they converge toward their free end or diverge 
20 outwards. 

8. The antenna as claimed in one of claims 1 to 7, 
characterized in that those stamped edges (33) which 
point inward of the antenna vanes (2 03a) of the antenna 

25 elements (3a) which are provided for the lower 
transmission ranges run from their short-circuit face 
such that they converge toward their free end or 
diverge outward, 

30 9. The antenna as claimed in one of claims 1 to 8, 

characterized in that the short circuits (11a, lib) 
have a rectangular shape and preferably extend _over the 
entire width of the associated antenna element (3a, 
3b) . 

35 

10. The antenna as claimed in one of claims 1 to 8, 
characterized in that the short circuits (11a, lib) are 
shorter than the width of the antenna elements (3a, 
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3b) . 

11. The antenna as claimed in claim 10, characterized 
in that the short circuits (11a, lib) have a triangular 
or trapezoidal shape . 

12. The antenna as claimed in one of claims 1 to 11, 
characterized in that the antenna vanes (2 03a, 203b) of 
the flat antenna elements (3a, 3b) are arranged at 
different height levels, with in each case one flat 
antenna element for transmission in a higher frequency 
band range being arranged above one for transmission in 
a frequency band range which is lower than this . 

13. The antenna as claimed in one of claims 1 to 11, 
characterized in that at least two flat antenna 
elements (3a, 3b) are arranged with their antenna vanes 
(203a, 203b) at the same height level. 

14. The antenna as claimed in one of claims 1 to 13, 
characterized in that the antenna element vanes (203a, 
2 03b) are preferably provided on their boundary edge 
which points outward with antenna vane sections (203a' , 
2 03b') which are preferably aligned such that they 
point downward. 

15. The antenna as claimed in one of claims 1 to 14, 
characterized in that the antenna is in the form of a 
triband antenna and, cascaded with respect to it, has a 
third flat antenna element (3c) which has at least a 
similar shape to that of the other two flat antenna 
elements (3a, 3b) and is matched for transmission in 
the highest frequency band range. 
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Fig. 9 




Rg.10 




Rg. 11 



wo 2004/0 




/EP2003/006199 



10/13 




Rg. 12 



wo 2004/0d^F3 



11/13 



/EP2003/006199 




Fig. 13 




Fig. 14 



wo 2004/0 




7EP2003/006199 



. 13/13 




INTERNATIONAL SEARCH REPORT 



PCn-tF OS/Or. Irt 



TPr •> urn . HOIQVOO 



/•jcordtng lo ijtfgmaJorijJ Patot CfacglLzaicn (tFC) orin t<Ah rtallonai cteEsiiicatkm and PC 



& i=t=LD£ SEARCHED 



Minimum documentaiDn searaoea (dsssdicauoa efAem t oSowed Of dasificaUDn fiymbots) 
IPC 7 HOIQ 



DDCumsntaUon sesothed othertton ninteuiin docun^mation lo the extod Dial sudi docuraenlsaiB included in UieflBkis searctied 
Beeironic data base eonsulied during Utt iidemaiion^ 

EPO-Internal , UPI Data 



g DOCUMEWTS CONSIDERED TP BE RSLEVANT 



CatBgory* 



Cttatioaofdooummi,««blu8csfiaa, «vti8faeppfDpilals, ofDw relBVBni 



RalBVBnltoclaifnNo. 



DE 195 12 003 A (FRANCE TELECOM) 
5 October 1995 (1995-10-05)* 
figure 2 
column 1, 
column 3, 
column 3, 



1-12,14, 
15 



line 6 

line 1 - line 34 
line 50 - line 53 



US 5 977 916 A (HAUB DAVID RYAN ET AL) 
2 November 1999 (1999-11-02) . 
column 4, line 60 - line 65 
column 5, line 1 - line 5 
figure 6 

RICHARD C. JOHNSON: "Antenna Engineering 
Handbook" 

1993 . MCGRAW-HILL . NEW YORK, USA 

XP002256266 

page 7-16 -page 7-18 



13 



1-15 



^ h-a^nttier-dDOunentsm Ustedln-thsvcontlfsatton ol^ box C." 



jX" [ y^PateitHamiy 



'members are Bsled in annex. ' « *^ 



" Special categories of eked dooimflnts ; 

"A* decumenidennlno the ganeial stale of the eitvAlchlsnot 

considered to be of pwilkaiter letovance 
•P Baffler dooBnent but pubOshed on or Bfterthe bUemational 

firmgdBie 

"L* ddcumem which may throw doubts on priority clBlm(B) or 
which is cued to estabidi the pubiicallon dale of another 
dtation or other Gpectd reason (as spedTled} 

'O* document rafantog to an oial dlsdosum, use, exhlbBkm or 
ottiernieanB 

"P docament pubfislied piiDrlo the tntenialionat fling dale but 
. taier than the piloitty date daimed 



•7* later docuraantpobfislied after the Intemalionalilfinodate 
or prtorBy dale and not biccMtflict with the opplicaiion but 
cited to understand the princ^leorthaoiy undol^ihe 
Invenflon 

'*X* document of paiticular relevance; the ctabned hwanton 
cannoi be considered novel or cannot be conslEiered lo 
bwoivB an mwenflve step when the ctoeumeid Is iiion alone 

"Y* docunem of paiticubrreleyance; the claimed Imodion 
cannoi be ODnddMBd to Involve an hwenUitt step when the 
document B combined wBh one or moia other such doci>- 
menta, audi crnnUnallon being obvious to a penonsMIed 
Inlheart. 

document member of the same pBienif am}!/ 



Date of the actual ownpleUon of the tmemaUonal aeanh 



8 October 2003 



Date of malitng of ttie bitemallonai search i^ioit 
28/10/2OD3 



Name and mailing address ollhs ISA 

European Patent CVQce, P.B. 5B1B f 
|^.2280HVR6si«9k 
Tel r^-7Q) 840-2040. Tx.31 651 eponl. 
Far <«31-70) 340-3016 

Feim PCTTISASIO (Mcond ihMtl gy^ 1882] 



AuthodzBdomoer 



Hirsch, S 



17/12 '04 FRI 16:00 [TX/RX NO SS88] 



1 . Uji' VJ. 



INTERNATIONAL SEARCH REPORT 



I > 



CiCcfiUnuaieii) DO^AtSilS COtSiCS?^ TO S nsLSVAriT 



US 6 310 586 Bl CTAICAHASHI TOSKI iU:! ET 
AL) 30 October 2001 (2001-10-30) 
figure 2 

EP 0 871 238 A (NOKIA ROBILE PHOHES LTD) 
14 October 199S (1998-10-14) 
the Whole document 

EP 0 504 33B A (FRANCE TELECOM) 
29 OuneJ994„Cl9a4--06r-29) 
the whole document 

EP 0 537 548 A (BALL CORP) 
21 April 1993 (1993-04-21) 
the whole document 

TONG M-S ET AL: "FINITE-DIFFERENCE 
TIHE-DOMAIN ANALYSIS OF A STACKED 
DUAL-FREQUENCY MICROSTRIP PLANAR 
INVERTED-F ANTENNA FOR MOBILE TELEPHONE 
HANDSETS" 

IEEE TRANSACTIONS ON ANTENNAS AND 
PROPAGATION, IEEE INC. NEW YORK. US. 
V0I. 49, no. 3, March. 2001 (2001-03), 
pages 367-376, XP0010B6751 
ISSN: 0018-925X 
the whole document 



14 



1-15 



1-15 



1-15 



1-15 



Fosn PCT/1SM210 (cshUraaikm oi meena ihBAl) (July 1892) 



17/12 *04 FRI 16:00 [TX/RX NO 8588] 





nONAL SEARCH REPORT ^P^' - 


••.?tS=S.:r.fc 
31: Yi.- 


PstsmcJccumsni 






PSEIttfBiniir 




DE 1^512003 




05-10-1555 


rr. 
DE 
GB 


271G2S1' Al 
19512003 Al 
22SS2?4 A ,B 


ct.-io-i?:*5 

05-10-19&5 
II-IO-ISPB 


US 5977S16 


A 


02-11-1999 


CN 
GB 
JP 
US 


1207004 A ,B 
2325091 A .B 
10335931 A 
6175334 Bl 


03-02-1999 
11-11-1998 

15-01-2001 


US 6310585 


Bl 


30-10-2001 


JP 

EP. 


2001244723 A 
. . , 1130678 A2 


07-09-2001 
fiK— (10— 9nni 


EP 0S71238 


A 


. 14-10-1998 


FX 
EP 
US 


971235 A 
0871238 A2 
6008764 A 


26-09-1998 
14-10-199S 
28-12-1999 


EP 0604336 


A 


29-06-1994 


FR 
DE 
DE 
EP 


2599740 Al 
69317235 Dl 
69317235 T2 

0604336 Al 


24-06-1994 
09-04-1998 
15-10-1998 
29-06-1994 


EP 0537548 


A 


21-04-1993 


US 
CA 
EP 
JP 


5355142 A 
2079398 Al 
0537548 Al 
5226925 A 


11-10-1994 
16-04-1993 
21-04-1993 
03-(»-1993 





Pom PCTilSAeiD iptkaA tand^ msx) pB^ 



17/12 '04 FRI 16:00 [TX/RX NO 8588] 



INTERl 



NALER RECHERCHENBERICHT 



5 



IPK 7 !J01Ql/2^ IIOlQE/00 HeiQ9/04 



Hadi der IntemaUcoaiCT Pttertt-aaeslggflon (IPK) Oder nam der ngtanaen l'.fassgaalion una cter IPK 



E. KHCHERCHIEKTEGiEBicTE 



Re t t gi U Oei tBT littidesiprittsictf OOasEaaafimrgyslfHn umi KfassgBanons^«mbole ) 

IPK 7 HOIQ 



Rectefchieile aber nieM zum MmrtRgipTflisttfl pahdrends VerGllenUtctuiiigen, eoweS dtese unler ifie iBCheicMenen Geblftle taHen 



WBIuBnd dBT hitBinslioiMten RBchfinte ktuisitfisiifi 

EPO-Internal , HPI Data 



Dalftntonk <Nanie der Oatsnbank und evU. veiwendsle Sucitbegilto) 



C. ALSUfESBrnJCHAr^tSESSHENEUMTERLAGEM 



KaiegDfle* Bezeictinuio dsr VMBnemUetiuno. seweB ei f antti licn mnerAngabe der bi BetmcM kommemleoTeSe 



BtfLAnspnichNu 



DE 195 12 003 A (FRANCE TELECOM) 
5. Oktober 1995 (1995-10-05) 
Abblldung 2 
Spalte 1, Zelle 8 
Spalte 3. Zetle 1 - Zelle 34 
Spalte 3, Zelle 50 - Zelle 53 

US 5 977 916 A (HAUB DAVID RYAN ET AL) 
Z. November 1999 (1999-11-02) 
Spalte 4. Zelle 60 - Zeile 65 
Spalte 5, Zelle 1 - Zelle 5 
Abblldung 6 

RICHARD C. JOHNSON: "Antenna Engineering 
Handbook" 

1993 , MCGRAW-HILL . NEW YORK, USA 
XP002256266 

Selte 7-16 -Seite 7-18 



1-12,14, 
15 



13 



1-15 



WeHweVWHtrtBchungBii^tf-def Fdrtsetziing von FeWC W «Si8te AnhanD Palenttairtlie 



•BesandereKBieoBilsnvDnangagBbeiianVersrfenlHchwq^ : 

•A* VerMertJchUM. die den BBDonetnen Siand der TedutBcddhtoit. 
Bber nlcisi els besooders bedeatsam anzusehen bt 

*£* SldresDokument, das fadoel) silt em Oder nadidemfnteniBUonalaii 
AnmaldBdalum vartnentiicM wiuden ist 

*L' VsrOffsnUidiuno. die oaeignsl id, einan PiioififitBananuch zwaffalhan er> 
schetom zu tassan, odar duich die das VerOltantfichunBsdaium ebier 
anderen bn Rechetchenbedcm ganannten VeriWanUfihung beSBgi weidan 
soli Oder dte ais ebam aiKteran besofuleren Gnim) aiuiegeben ist («vto 
ausgefShil) 

'O* \^erOfrentBcriunB. tfto sich auT eina mOndSche Offenbanma 

eine Benutzung. elne Ausslelung oderandere Mafinahmsn beziehl 

•p* VBrOttataadhung, tSe vor dam hiemtiitmaten AnmakJedsUim. aiwr nach 
ctem faaanspniditen Prtorflfltsdatum vefOffemiichi woidsn tsi 



^ ^S5?2.^^S^*'*?*fl' ^ tatamaUoiaten AniriBldadatun) 

oderdeniPfitirefiisdalumvaffitfOT WundnaSr^^ 

Anmaidung rtcnt koOdleit SDndern ntn- 2uni Veisttndnte de& dv 

^SSf&?SSSS?&^ ^""^ odardar inra^daliesaKla,, 

*^ ^£iS!?®2!!?"5P von bafiondaar BedeUung; die bcanspmchta Erfinduna 

erflndenscher TAqptau benihend betrachtei waidtn 
•V VtoWtertBchung von basonderer BedeuUmg; dte beanspmchte Eifinduna 

diese VeiUndingfOrfibun Fadunaim iiaheiieii^^ 
*&* VerCffentiichung. die MDgliad deiBalben 



DBtiBH des AfaschhBses der MlaffiatlDnalBn Rechsiche 

8- Oktober 2003 



28/10/2003 



Nana und Postanschrtn der iniemBltonalan BecherehenbehMe 
... £uropfil5che8P8lentafnl«PAfiBi8RBtefiUaan2 
NL-2280HVRQsWtpc 
TaL 34(H2D4a Tx. 81 651 efio iHL 

Faic (♦SWTQ) 340-3016 



BevoUmfidttigter BedienGleler 

Hirsch, S 



RCT/tSASIO (M 2)4Jii 1082) 



17/12 '04 FRI 16:00 [TX/RX NO 8588] 



